INTRODUCTION
Coaching is a highly complex process and coaches are required to undertake a variety of tasks such as in-depth planning of training and competition, organizational tasks, and mentoring of athletes, which extend well beyond teaching skills and tactics. 1 Coaches' ability to deliver these key expectations is likely to determine their coaching effectiveness. Effective coaching is crucial to the development of athletic talent; however, the outcome of athletes' performance (i.e., win or loss) has been the dominant method to evaluate coaches' work and effectiveness. 2 Mallett and Côté 2 argued that such an approach is problematic because it does not take into account other important aspects of coaching (e.g., athlete-coach relationship), which might influence performance results. Increasingly, researchers have suggested evaluating coaches' abilities and performances from a multidimensional perspective.
instrument to assess athletes' perceptions and evaluation of coaches' competencies in coaching is important to the continued development and refinement of coaching effectiveness models.
11
A range of methodologies have been developed and used to measure coaches' effectiveness. One of the methodologies is to observe what coaches do and how they behave during training sessions and competitions. Several instruments have been used in empirical research to systematically observe coaches' behaviors (e.g., Coach Behavior Assessment System; 4 Coach Analysis and Intervention System), 12 and to some extent, interaction with athletes (State Space Grid Method by Erickson). 13 In these studies, coaching behaviors are systematically assessed by trained observers, which are based on criteria described in the instrument.
Another methodology is to evaluate coaches' behavior from the athletes' perspective.
Several self-report instruments such as the Leadership Scale for Sport, 7 the Coaching Behaviour Assessment System, 4 the Decision Style Questionnaire, 14 and the Controlling Coach Behavior Scale 15 have been developed to assess athletes' perceptions of coaching behaviours (e.g., efficacy, decision-making, controlling, or social-support styles) associated with athletes' outcomes (e.g., satisfaction, motivation, and enjoyment). Other instruments such as the Coaching Evaluation Questionnaire 16 and the Coaching Behavior Questionnaire (CBQ) 17 are designed to assess athletes' evaluative reactions to specific aspects of their coach's behavior such as personal qualities, professional relationships, and organizational skills. However, these instruments, such as CBQ, only measure certain coaching behaviors (e.g., negative activation and supportiveness, and emotional composure) and targeted scenarios (e.g., competition against a top opponent) rather than a more holistic view of the range of coaching behaviors, which has obvious limitations.
Coaching Competency Scale, 18 Coaching Competency Scale II -High School Teams, 19 and
Coaching Success Questionniare-2 20 have provided evidence to support athletes' evaluation of their coach's abilities to influence athletes' learning outcomes (e.g., self-confidence) 20 and performance, and predict athletes' satisfaction with the coach. 11 Nonetheless, more research is warranted to investigate the utility of coaching competency and other well-defined instruments within broader conceptions of coaching effectiveness to advance our knowledge in this field of research. 11 One such measure is the Coaching Behavior Scale for Sport (CBS-S), developed by Côté and colleagues.
ensure that the instrument is robust, reliable and valid. Hence, this lack of empirical examination might limit the generalization of research findings to other cultural, ethnic, and age groups.
In Singapore, more than 200 championships over 29 sports are organized annually by the Singapore School Sports Councils for primary and secondary schools, and approximately 55,000 student-athletes have competed in the National Sports Games. 26 These figures show that large amount of students (about one-tenth of Singaporean students) competed in the games. Thus, it is critical for student's positive participation in sports to have a valid and reliable instrument for the assessment of a coach's ability in developing athletes' critical outcomes (e.g., competence, confidence).
Although Mallett and Côté 2 argued that the responses to the CBS-S provide a comprehensive profile of coach behaviors that can be useful in assessing coaching performances and competencies, such an argument is based on the premise that the hypothesized factor structure of the CBS-S is valid. Given that developmental changes are significant from childhood to early adulthood, the hypothesized factor structure that was previously supported with young adults may not be tenable for children or adolescents. For example, Marsh 27 reported that the self-concepts of very young children tended to be uniformly high across different domains and relatively less differentiated, whereas selfconcept became more differentiated during preadolescence. In the present study, therefore, the factor structure of the latest version of the CBS-S was rigorously assessed for the data collected from youth athletes using both confirmatory factor analysis (CFA) and exploratory structural equation modeling (ESEM). secondary school students, and 43 junior college students). The study was approved by an institutional review committee and adhered to the guidelines for ethical practice. Permission for conducting the study was also from the MOE and school principals. Informed consent was received from each participant's parent, and participants were told that participation was voluntary and they were free to withdraw from the study at any time. Surveys were conducted during the post season for all the participants. Because bilingualism is a cornerstone of Singapore's educational system, students are taught in English at schools in Singapore. 28 All participants were fluent English speakers and therefore, the questionnaires written in English were administered at the targeted schools. Participants were asked to think about the current coach who was responsible for the entire season with them. The principal investigator was on site to answer questions and collect the completed questionnaires.
METHOD

PARTICIPANTS AND PROCEDURE
MEASURES
Perceived Coaching Behavior. The Coaching Behavior Scale for Sport (CBS-S) 10 is an 
DATA ANALYSES
CFA and ESEM were carried out using Mplus (Version 6.12) 30 based on Mplus robust maximum likelihood estimation (MLR). In typical CFA, each indicator is specified to load onto only one factor (target factor) and no cross-loadings are allowed. This stringent requirement, however, often causes poor fit of the hypothesized model to the data and leads to major model modification to find a well-fitting model. 31 Moreover, misspecification of zero cross-loadings usually inflates factor correlations to some extent unless all non-target loadings are almost zero. 31,32,33 Marsh and colleagues 32,33 demonstrated the usefulness of ESEM, an integration of CFA and exploratory factor analysis to overcome these methodological issues related to the traditional CFA approaches. They advised that, "subsequent CFA studies routinely consider ESEM solutions as a viable alternative, even when the fit of CFA solutions is apparently acceptable". 32 Therefore, both approaches are employed to examine the factor structure of the CBS-S and their solutions were compared for an accurate interpretation of individual parameters. 34 In ESEM, all items are allowed to load on every factor and all factor loadings are estimated in the ESEM model by imposing appropriate restrictions on the factor loading matrix and the factor covariance matrix 32,33 (see also Asparouhov and Muthén 31 for further details of the ESEM approach and identification issues). In addition, an oblique geomin rotation was used because a) the factors measured by the CBS-S are expected to covary and b) the geomin rotation criterion is the default in Mplus and found the most effective criterion when the true factor loading structure is unknown.
31
The Expectation Maximization Algorithm was used to treat missing data (less than 0.5% missing responses for each scale 
RESULTS
PRELIMINARY ANALYSES
Descriptive Statistics. Descriptive statistics for the CBS-S subscale and item scores are presented in Tables 1 and 2 . Means and standard deviations of the 46 item scores ranged as follows: from 2.44 to 6.03 for means and from 1.14 to 2.01 for standard deviations. The items with the lowest and highest mean scores were from Negative Personal Rapport ("My coach uses power to manipulate me") and Technical Skills ("My coach provides visual examples to
show how a skill should be done"), respectively. CBS-S scores were also examined for their normality. Univariate skewness and kurtosis of all item scores, except for Item 12, were less than the acceptable limit of ±2.00. 42 However, substantial multivariate kurtosis was observed (Mardia's normalized estimate = 115.11) and the CBS-S scores were considered nonnormally distributed. Thus, the MLR parameter estimator was appropriate for subsequent data analyses (i.e., CFA and ESEM) because of its robust to non-normality. Table 2 ). These results indicated that athletes' responses to the CBS-S were hierarchically structured and nested within teams/schools.
Because of the hierarchically structure of the data, multilevel modeling was considered suitable to examine the factor structure of the CBS-S responses. However, multilevel CFA models with MLR or weighted least square mean-adjusted estimation 45 Since the hypothesized seven factors were tenable based on the CFA and ESEM solutions, the internal consistency of the CBS-S factors was assessed with Cronbach's alpha. As presented in Table 4 , the coefficients of the seven factors ranged from .82 to .93 (M = .90).
Concurrent Validity. Latent factor correlations between the CBS-S and the Coaching
Satisfaction Scale responses were examined to assess concurrent validity of the CBS-S responses. As described earlier, the substantial bias was observed in the parameter estimates in the CFA solution. Therefore, the CBS-S factors were specified as ESEM factors and the All latent correlations between the CBS-S and Coaching Satisfaction factors were significant, ranging from -.16 to .62 (see Table 5 ). As expected, all CBS-S factors except for Negative Personal Rapport were positively correlated with Coaching Satisfaction. These results supported the concurrent validity of the CBS-S responses.
DISCUSSION
Quality coaching is central to the development of athletic talent; therefore, it is essential to adequately assess the quality of coach's work and effectiveness beyond the outcome of athletes' performance (i.e., win or loss). Although the CBS-S has been used in a number of empirical studies and recommended as a useful instrument for assessing athlete's perceptions of coach behaviors,using advanced statistical procedures. In order to resolve this gap in the literature, the factor structure of the CBS-S was carefully examined in the present study for Singaporean youth athletes by using CFA and ESEM approaches. The results from both approaches indicated that the seven-factor structure model adequately represented the CBS-S responses. In addition to model assessment as a whole, convergent and discriminant validity of the seven factors was supported through the examination of individual parameter estimates. Internal consistency estimates for the seven factors were also found to be satisfactory and indicated that all subscales were internally consistent.
The other significant finding in the current study was that a comparison of the CFA and ESEM solutions was useful to interpret individual parameters appropriately. The sizes of factor loadings on target factors were substantial and found comparable between the CFA and ESEM solutions. This finding indicated that the items were good indicators for their target factors. Although ESEM is currently only available in the Mplus statistical package, it is recommended considering ESEM solutions as a part of multivariate strategies for construct validity assessment.
In interpreting the current results, there are several limitations, which should be acknowledged. First, the data analyzed in the present study were hierarchically structured.
Due to the improper solutions caused by the small size at the group level, however, multilevel analyses could not be completed and single-level analyses were employed instead. Therefore, caution is warranted to interpret the findings from this study because standard errors might be underestimated. 47 Second, the findings are based on one sample consisting of basketball players only. Although they were recruited from elite youth basketball teams at different school levels, coaching behaviors for team sports might be different from those for individual sports. Cross-validation studies are required to confirm the seven-factor structure of the CBS-S is also valid for the samples consisting of the athletes playing more diverse sports. In addition, the scale was originally developed with Canadian athletes and has been used in Canada, the United States, and Australia. 2, 10 Cross-validation studies, therefore, should be conducted with those English-speaking samples. Second, measurement invariance across gender or school levels could not be examined due to sample size limitations (i.e., small numbers of female athletes as well as primary school and junior college students). In fact, the examination of measurement invariance across gender was attempted in the current study;
however, the seven-factor ESEM model did not provide an acceptable fit to girls' data because of its small sample size and could not proceed further to test measurement equivalence. Given that measurement invariance is required to make appropriate group comparison, 48 < .001, partial η 2 = .11). However, these significant mean differences cannot be interpreted appropriately until the measurement invariance is achieved across the groups at the unit (factor loading) and origin (intercept) level. 48 There are several practical implications from this study. First, the CBS-S has been considered practically useful to provide feedback to coaches about their practice in team sport settings. 25 Moreover, the psychometric support found for this measure provides increased confidence in using the instrument in a youth population for both future research and professional practice. Second, data from the CBS-S could be used to facilitate reflection on specific coaching behaviors and improve coaching practice. It could also be used as a potential source for dialogue between the coach and other key stakeholders to complement other performance data such as competition results. Third, collecting data from athletes about coaching practice might show that the coach values their opinion, which has the potential to enhance the coach-athlete relationship. The perceptions of athletes are an important source of data that should be valued because coaching behavior impacts the quality of the sporting experience and subsequent athlete outcomes. Table 1 Descriptive Statistics of the Subscales of the Coaching Behavior Scale All (N = 519) Boy (n = 378) Girl (n = 124) Note. FL= factor loadings; R = residuals. ICC = Intraclass correlation coefficient. All factor loadings are significant at p < .05. Note. F= factor; R = residuals. Absolute factor-loading values above .02 are significant at p < .05. Target factor loadings are presented in bold. Note. CFA = confirmatory factor analysis; ESEM = exploratory structural equation modeling; 4 CBS-S = Coaching Behavior Scale for Sport. Absolute correlation values above .07 and .03 5 are significant at p < .05 in the CFA and ESEM solutions, respectively. Coefficient alphas of 6 the CBS-S subscale scores are presented in parentheses along the diagonal. Note. Inter-factor correlations between the CBS-S and Coaching Satisfaction were based on 4 the data from 498 respondents. 5
